first an\second member which, upon movement of the members, at least partially compensate 
for the mdment exerted by the first member relative to the foot part and by the second member 
relative to \e elbow axis, the arrangement being such that thus, during use, couples acting on a 
number of dri\e means are limited. 

20. (Amended) \ manipulator according to claim 19, wherein the shoulder axis and the elbow 
axis, during use, extend substantially parallel to each other and preferably horizontally, and are 
located adjacent opplte ends of the first member, the gripper being rotatable about at least a 
first gripper axis relati\to the second member, said first gripper axis preferably enclosing an 
angle of about 90° with theVlbow axis. 

21. (Amended) A manipulAaccording to claim 19, wherein the shoulder axis comprises at 
least a first rotary shaft and a second rotary shaft, the first rotary shaft being coupled to the first 
member and the second rotary shi being coupled to the second member, the compensating 
means comprising a first eccentric Vupled to the first rotary shaft and a second eccentric 
coupled to the second rotary shaft, firsind second spring means being coupled to the first and 
the second eccentric respectively, the Lntrics being directed such that at the maximally 
reachable horizontal position of the relevant arm part, the force exerted on the relevant rotary 
shaft by the spring means is maximal and a\he maximally reachable vertical position of the 
relevant arm part, said force is minimal. 



22 



. (Amended) A manipulator according to claim 2 \ wherein the spring means comprise a first 
and a second compression or tension spring which are\ least substantially accommodated in the 
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foot part, y ith a first and a second band-shaped element respectively extending from the springs 
over the fit and second eccentric respectively, the end distal from the relevant spring being 
fixed in posiL, the arrangement being such that upon rotation of an eccentric by means of the 
relevant rotary Shaft, the relevant spring changes in length. 

23. (Amended) ^manipulator according to claim 19, comprising a gripper connected to the 
upper arm, whereinl drive means, in particular motors for moving the upper arm, lower arm 
and gripper are provided the foot part. 

24. (Amended) A manipulator according to claim 23, wherein a third member is provided, to be 
referred to as a wrist, included between the second member and the gripper, drive means for the 
wrist being included in the foofcpart. 

25. (Amended) A manipulator according to claim 19, wherein the drive means comprise a series 
of motors, each motor being oolcd to a reduction casing aligned therewith, the reduction 
casing being connected to a drive w\eel connected, via transmission means, to one of a number 
of drive shafts, included in or adjaL a shoulder, of parts to be driven, in particular the 
members such as upper arm, lower armVrist or gripper. 

26. (Amended) A manipulator according^ claim 25, wherein a number of reduction cases are 
mutually identical, each connected to a dk shaft mounting the relevant drive wheel, the 
assemblies of reduction casing and drive wheeAdiffering from each other only by the position of 
the drive wheel relative to the relevant motor 
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27. (Amended) A manipulator according to claim 19, wherein at least the first member is at 
leas, partiAhollow, a series of first drive shafts extending from the foot part into the first 
member, a seXof second drive shafts being provided in the second member, said drive shafts 
being fitted coaxily one within the other, while between the shafts, a number of bearing means 
are included or fold, a number of the firs, shafts a. the end remote from the foot part being 
prov.ded with a firstLe wheel, while a number of the second shafts are provided with a second 
drive wheel, a first dri\ wheel in each case being drivingly connected, via a coupling element, 
,o a second drive wheel, 1 drive means in the foot par. being arranged for driving the respective 
firs, drive shafts, .he arraninen. being such ma. both the first member and .he second member 
are movable via the first drive\shafts. 

28. (Amended) A manipulator Lording to claim 27, wherein the second member comprises a 
series of .hird shafts, whose longLinal direction extends approximately a. right angles to the 
.ongitudinal direction of the secoi shafts, a number of the second and third shafts being 
provided with mating, preferably fnLonical gears for transmitting rotationa. movements of 
the relevant seeond shafts to the relevaA third shafts, a. leas, a number of .he ,hird shafts being 
connected to a third member to be referred to as a wrist, movably connected to the end of the 
second member remote from the first membS 

29. (Amended) A manipulator according to Lm 28, wherein the gripper is provided on the 
side of the wrist remote from the first member aLs biased in an open position, while a spring 
element extends through the wrist, on one side In-ted to a block slidable in longitudinal 
direction of the first member through rotation of on\of the third shafts, and on the other side 
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connected We gripper, such that upon rotation of the relevant third shaft, the block is displaced 
in longitucHridirection while displacing the spring element and/or changing the length thereof, 
enabling the gripVr to be pulled from the open position into a closed position and vice versa. 

30. (Amended) A nVipulator according to claim 19, wherein the foot part comprises a foot 
plate which, by means X bearing, is rotatably connected thereto adjacent the lower end of the 
foot part, a number of sVng contacts being provided for transmitting an electric tension 
between the drive means and\power supply located outside the foot part, and a control unit. 

31. (Amended) A manipulator\cording to claim 30, wherein the bearing for the foot plate 
comprises an annular groove in theW circumference of the foot plate and a corresponding 
annular groove on an inner surface of We of the foot part, the relevant outer circumference of 
the foot plate being substantially identil to the relevant inner circumference of the tube and 
both grooves having a substantially V-shaL section, such that the two grooves together define 
a ball track of a substantially rectangular, particular square or diamond-shaped section which 
includes a series of balls whose describing line\orresponds to said section of the ball track. 

32. (Amended) A manipulator according to clA 31, wherein an opening is provided in the 
tube, said opening ending in the ball track and having passage which is approximately equal to 
the cross section of the balls, closing means being \ovided for closing said opening after 
insertion of the balls. 



33. 



(Amended) A manipulator according to claim 19, wheW the foot part is substantially 
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formed from a substantially tubular extrusion 



section, recesses being provided for the drive 



means. 



^JO^Vj 34. (Amended) A rkmipulator according to claim 19, wherein spaces are provided in the foot 
part for accommodating spring means for compensating means, electronic components and the 




0 K 35. (AmendeW of a manipulator according to claim 19 in a space unsuitable for human 
/ entry, such as a radhttion space or a toxic space. _ 



Please add new claims 36-53 as follows: 



--36. A\nani 



about the elBow axis. 



pulator according to claim 19, wherein the lower arm is rotatabte^^ 




37 . A manipulator comprising, in combination: 
a foot; 

an upper^arm rotable aUeast 3^0° about a sjpfeaxis relative to the foot; 
a lower arm rotataV about an elbow axisrelative to the upper arm; 
a gripper connected to\he lpwer arm ; 

motors for moving the ute^Jo^arm and gripper, eachmptor being provided m 



the foot; and 



a pair of ecc entrics 
by the upper arm as it moves 



ics in the footW at least p^iany_c.omp.ensate for the momentsexerled 



about the s\oulder axis relative to the footand b y the low er_armas 
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it movesVbout the elbow axis relative to the upper arm such that couples acting on the motors 
during use a^e limited. 

38. A manipulator according to claim 37, wherein the shoulder axis and the elbow axis 
extend substantial^ parallel to each other during use, and are located adjacent opposite ends of 
the upper arm, the gWr being rotatable about at least a first gripper axis relative to the lower 
arm, the first gripper \is preferably enclosing an angle of approximately 90° with the elbow 
axis. 

39. A manipulator according to claim 37, wherein the shoulder axis comprises at least a first 
rotary shaft and a second rotar\ shaft, the first rotary shaft being coupled to the upper arm and 
the second rotary shaft being cou\led to the lower arm, the eccentrics comprising a first eccentric 
coupled to the first rotary shaft an\d a second eccentric coupled to the second rotary shaft, first 
and second spring members being Apled to the first and the second eccentrics, respectively, the 
first and second eccentrics being oriented such that at a maximally reachable horizontal position 
of the corresponding one of the upper A and lower arm, a force exerted on the relevant rotary 
shaft by the corresponding spring membe\is maximal and at the maximally reachable vertical 
position of the corresponding one of the uppeV arm and lower arm, said force is minimal. 

40. A manipulator according to claim 39, wfterein the sp^mgmembers comprise afirsltand a 
second spring that are at least substantially accomodated in the foot, with a first and a second 
band-shaped element extending from the first and sL>nd springs, respectively, over the first and 
second eccentrics, respectively, an end of each banVshaped element distal from the relevant 



USSN 09/847,696 7 
Express Mail Receipt No. EV 105865032 US 



spring be\g fixed in position, such that upon rotation of each eccentric by means of the relevant 
rotary shaft,\he relevant spring changes in length. 

41. A manipurator according to claim 37, further comprising a wrist provided between the 
lower arm and the grtoper, a motor for the wrist being included in the foot. 

42. A manipulator according to claim 37, wherein each motor is coupled to a reduction 
casing aligned therewith, \ach reduction casing being connected to a drive wheel that is 
connected to one of a pluralityNof drive shafts. 

43. A manipulator according \ claim 42, wherein a plurality of thejgduction casings are 
mutually identical, each connected\o a drive shaft mounting the relev_ani.drjve wheel,,.each 
paired-reduction casing and drive_whe\l differing from each^other paired^eduction casing and 
drive wheel only by the position of the driVe wheel relative to the relevant motor. 

44. A manipulator according to claim 37 /Wherein at least the upper arm is at least partially 
hollow, a series of first drive shafts extending from the foot into the upper arm and fitting 
coaxially one within the other, a series of secondWive shafts being provided in the lower arm 
and fitting coaxially one within the other, a guraliWof bearings being positioned between the 
drivejLhafts, a plurality of the first drive shafts havingV first drive wheel at an end remote from 
the foot, at least one of the second shafts being providedWith a second drive wheel, a first drive 
wheel in each case being drivingly connected, via a coupW element, to a second drive wheel, 
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the motors fothe foot being arranged for driving the respective first drive shafts, such that both 
the upper arm\nd the lower arm are movable via the first drive shafts. 

45. A manipula\ according to claim 44, wherein the lower arm includes a series of third 
drive shafts whose longitudinal direction extends approximately at right angles to a longitudinal 
direction of the second Yve shafts, at least one of the second and third drive shafts being 
provided with mating fniAnical gears for transmitting rotational movements of the relevant 
second drive shafts to the Levant third drive shafts, at least one third drive shaft being 
connected to a wrist movably connected to an end of the lower arm remote from the upper arm. 

46. A manipulator according to \aim 45, wherein the gripper is provided on a side of the 
wrist remote from the upper arm and\ biased in an open position, a spring element extending 
through the wrist and connected on one Le to a block slidable in a longitudinal direction of the 
upper arm through rotation of one of the tnird drive shafts and on the other side to the gripper, 
such that upon rotation of the relevant third Vive shaft the block is displaced in the longitudinal 
direction while displacing the spring element\enabling the gripper to be pulled from the open 
position into a closed position and vice versa. 

47. A manipulator according to claim 37, furtherVomprising a foo t plate rotatab ly connected 
by a bearing to a lowerend of the foot and including^ plurality ofjliding contacts.^ provide^ 
electrical contact betw een the motors, a pow er supply, aW a control unit. 
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48. AVanipulator according to claim 47, wherein the bearing for the foolp jate com prises an 
annularjroAejn an outer surface of the foot plate and a corresponding annular groove on an 
inner surface oV a tube of the foot, both grooves having a substantially V-shaped section such 
that the two grooves together define a ball track of a substantially rectangular-shaped section, a 
series of balls being Vovided in tne Dal1 track - 

49. A manipulator according to claim 48, wherein an opening is provided in the tube, said 
opening ending in the balVack and having a passage with a width approximately equal to a 
diameter of the balls, a stop beW provided for closing said opening after insertion of the balls. 

50. A manipulator according fb claim 37, wherein the foot is formed from a substantially 
tubular extrusion section, recesses betag provided in the foot to receive the motors. 

51. A manipulator according to claVn 37, wherein spaces are provided in the foot for 
accommodating spring members for the eccentrics and electronic components. 

52. Use of a manipulator according to claims in a spacj^msukabl^^ 

53. A manipulator according to claim 37, wheflem the lower arm is rotajableatjeasl360^ 
about the elbow axis.-- 
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